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BILL PITTMAN 1

MIDWEST RECOVERY COMPANY

PO BOX 431 * ARLINGTON HTS. IL 80006 *» 312/655-4077

Manufacturer & Designer
of Alr Filtration Products

Representatives for:

« Koch Fliter Corporation
Compiete Air Filter kine

«S.0.l
Air to Air Heat Recovery Systems

s

A « Morse Boulger, Inc.
Waste Heat Ircinerators

« Pesriess Meial Industries
Complete Metal Fabrication
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Since 113 founding in modest quarters on Toronto’s Queen’s Park
Crescent in 1928, the growth of Ontario Research has continuously
reflected the expanding and ever changing needs of industries in
Ontario end Canads. Today, s staff of more than 400 exercises i
scientitic, technical and admunistrative skills in 275,000 square feet
of ladboratories, shops and offices divided between a man building
and pilot plant located in Sheridan Park Research Community, 1n
Mississauge. Ontario.

The business of Ontario Research is providing technologcsl resaurces
on & contract or fee basis. Qur areas of inquiry encompass the
physicsl sciences and engineering. Our capabilities range from routine
testing to pure invention.

Adove 3ll, the backbone of Ontario Research is people - - - sCientises,
engineers and technologists backed dy a solid support steff - - -
working hand in hand with industry (o solive technological prodiems,
to :nnovate and to invent. We complement corporate research and
development and act as the R & D arm for compnmﬂ 100 small to
have their own.

Each capability sted (n this catalogue includes the name or names
of persons 1o contact regarding aSSiStance in specific areas. Ther
eApertise 13 just a phone call awey.

Adhesives and prnting inks 1M8)

Asr pollution control (EV12)

Alternate fuel vtilization (E15) .

Amb: ar quality {EV)

AsbDestos measurement and control
(EVIY

Battery and fuet cell zecfmology (E161

Bioengineenng (F9) . .

Biomaterials (M7,

Biotechnology (P 30) .

Body armour testing (M29)

Building energy systems and
monmitonng (£ 41

Building materials iM1)

Burner gevelopment (E8}

Cement and concrete (M27) . .
Ceramucs processing (P181. .
Chemistry of foodstutfs (P161
Clothing, tootwesr and industrial
textile products (P2} .
Coal evaluation and proceumq (RJ] ..
Coal. tignite and o1l sands processing
(E14) P
Coatings and lulams 'M24' ..
Combustion technology {E7}
Composites (M3
Corrosion properties and coﬂlrol
(M2 .
Cryogenics lP26)

Diesel ermussion control technology
EVIN o

Electrical testing (P27) . .. . ... ...
Electronic design (P81 .. .. ... .. ..
Electronic devices 1PS!
Emistion inventories LEVE ...
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13
17
17
15
20
13
10

13
18

Index

Energy and chemucals fcom biomass
(RI) ..
Energy conservation programs and
analyses (E1) ... .. ... ..
Environmental impact assessmenis
(1% | .. .
Enzyme analysis (P25) .. ... .. .. ..
Ergonomics and indusinial design
(EV2hr . ..

Failure analysis (M16} . | .
Fenestration measurements (EIB)
Fibre optics (P7) .
Fibres, yarns, hbm: and qeotunles
(MIE ..o
Fire and flammabiiity (M17) . .
Footwsar (M30) . . . L
Forest utihzanon (ARG . ... ... ... .
Fuet emuisification (P151 ... .. .|

Gilass and ceramics (M5!}
Glass-metal seals (M13).
Gypsum (MZB)

Hazardous waste treaiment and
dispasal (EV26) . ... .

Heat storage systerms and malenali
(E5)

Hept transter inalym IE9I

Hydro and pyrometalivrgecal process-

- ing'of ferrous end non-terrous
ores (R2)

"

Industrial enginesring apphications
P23, ... .o

tndustrial mucrobrology (P29) . . .

in-plant waste reduction (R11) |

Knitting technalogy (P3)

3

20

18
19
21



Leatner .iiyUr o .
Long-fange lvmoon of nmospnenc
pollutants (EV3I L.

Materials characterization by optical
and electron mutroscopy and
X-ray mucroanalysis tM21)

Mathematical siress and vibration
analyais (PT3) . ... ...

Mechanical, chemical and thermal
properuies (M14) . . .

Membrane separation techniques
EV2Y) ... . ... ... . .....

WMeatal and alioy powders (M19) . .. ..

muuow.pny M20) ... ...... ..

Microcomputer systems and
applicavions (PG . . .. .. ..
Microwave drying (P11) .
Minera) processing (R 1) .
Mun cipsl and industnisl waste water
treatment processes (EV22) ... ..
Mutaoenic tesung (EVI6E, .. .

National Solsr Test Facility tE11) |, |

Noise and vibration analysis (EVIT7) |

Non-metsihic minerals/industriat
minerals (R10) . . ... ..

Occupational health andg safety studies
eV L

Odour emission and control IEVB)

Orgaruc and inorganic chemicals (MI |)

Packaging applicatiom (P21) . . .
Particutate charsctecization studies
VS L
Particulste identitication and messure-
ment {E£V19) |
Peat processing and utilization 1E17) .

Pesticide residues (LVI3) . . .. . ..
Photavoitsct and 10ni¢ conductodt
iM22) .
Pty iy . L
Powder mwtal technology (P20) |

—Precipitation chemustry (EVA 1 . . . .

Proceas tomtrol (P24 ...

o &

21—
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Product, equipment and machinery
design and development Py

Pulp and paper processes (P17) . .

Pulp and paper products (P1} . . .. ..

Quality controt IMIDY ...

Raduation measucements (EVi) .. ..
Rad d (P28)
Rubber technology IM25), . . .

Soiar systers momitonng €101 .. .
Solar technology 1E12). . ... . ... ..
Solid waste treatment and recovery
EV2SL .. ...
Sourcs sampting IEV7) .
Specitication development (M12)

Technical and economit evaluations

P22y L
Test method deveiopment (M15)
Thermal insulation design and

avalustion (E2) ... ....... ...
Thermoeiectric generstion 1EE> . . . ..
Thin and thick film systems (P4) .
Trace metal anaslysis (EVI4) . . |
Tracs organic analysis (EV15)
Tramsportation and equipment

wung (P12} ...

Uitrasonic and Huid shear devices
PO . .
Uranium processing (RS .

Utihization of torest and agricul-
tural wastes IR7) .0 ., ..
Utihzation of industnial, mining and
domestic wastes (RB)

Water purihcstron (EV21)
Water surveys [EV20) . .
Wet oxwdation (EV24; .
Wind power (E13) .
T Wood and wood componites (MB) .

X-ray analysis (M261
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20
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ENERGY CONSERVATION PROGRAMS
AND ANALYSES

Energy audes are done on the heating and
cooling tviterms of buildings and industrial
proceses, uting snalytical and experimental
methods, Cost benefit anatyses are done on
new and retrofit building energy systems,
apptications and testing of heat pumps for
both industrial snd cesidential use; astest-
ments are mede of internal combustion

_engine etficiency and tuel consarvation

messur .
€1 - Coneecns:
Vijay Dsshpands
Lou Bruno
Poter Edwards
{Building & Industrial Processes)
Or. Alen Lawaon
(Internal Combustion Engines)

THERMAL INSULATION DESIGN AND
EVALUATION

Thermal performance of matarists and
building systems is measured routinely.
Systems are dmgma 10 have specif:c ther-
mal u Bucs. Re
mendations are made for upgrading
thermal insulation in buildings and ndus-
sl processes.

€2 - Contact: Greg Ovitass

WASTE HEAT RECOVERY

Studiss include the use of low pressure
heat exchangers {3ir 10 af type} to pre-
heat incoming ai7, and the reclamation of
waste heat from grey waters and such
industrial sources at stacks, Drocese
streamrs and ventitation.

£3 - Contact: Vijay Deshpande

SUILDING ENERGY SYSTEMS AND
MONITORING
Tha thermal performance of existing build-
ing wnergy systems, including office
buildings, pisnts and wemhosr.a. [

lusted and the .— of proposed
new sy A are
made of the m«md efficioncy of sxpen-
mental systems, designs and materials.
&4 - Contacts: Vijay Deshpende
__Greg Ovstass

Lou Bruno

HEAT STORAGE SYSTEMS AN
MATERIALS -
Expertise axists on systems and matenals for
storing low, medium and high temoerature
heat inciuding both sensible and latent heat
tschnologies. Storage systeme can be devei-
oped 1O 1uit specific energy sources and end
usss, and performanca evaluations made on
existing units.
ES - Contacns: —=-

Vijsy Dushpands -

Cyril Gibbong T

{Low temperature systems)

Grog Ovstans

(Calorimetry measurements)

Bsian Seltan

(Medism & high tempaerature systems)

THERMOELECTRIC GENERATION
y exi3ls for desi q and testing
PrOIOTYPe therMostectiic generatorn
bated on 1he nothermat exgansson of
alkali metat vapour. Facilities include &
dry box capable of handling reactive
matenials such ac maolten tithwny.
E6 - Conuact: Rob Saoy

J



Energy ..cont.

SOLAR SYSTEMS MONITORING
Programs are des:gned 10 quantity energy
flows 1n such situations as buildings and
solar coliectors. The monitoring hardware
15 instailed and mamtained, and collected
data anaiysed by computer.

COMBUSTION TECHNOLOGY
Combustion etficiency is measured
routinely, and performance characterstnc
determunad for a vanaty of fuels and
burming devices. Thermal ethiciency s
optimized by utilizing appropriate design

factors. E10 - Contact: Michael Dean
€7 - Contact: Lou Bruno

NATIONAL SOLAR TEST FACILITY
This facility is operated by Ontario
Research for the Nauonal Research
Council. Services available include stan-
dard tests on solar coliectors and the use
of the 100KW solar simulator tor a wide
variety of purposes.

E11 - Contact: Vern Neelsen

BURNER DEVELOPMENT

Subjects of study include premix burners,
Yow excess air burners, internally and ex-
ternsily atomizing burners and low BTU
g2t burners. Burner design 1 optimized
tor srussions, thermal etficiency, mine.
mum excess air, and materials compatibi-
ity (burner material vs fuelf.

€8 - Contact: Lou Bruno

HEAT TRANSFER ANALYSIS

Stud:es sre made comparing theoretical
heat transter with actual measured values.
Building energy audits are done and
recommendations made. Industnal process
heating requirements and heat transfer
mechanismas are determined. Instrumenta-
tion inciudes IR sentors and heat and mass
flow sensors.

E9 - Conuact: Lou Bruno

SOLAR TECHNOLOGY

This activity includes special studies on

solar coliector design and performance,

optical measurements an glazings and
gs and the develop of

standards.
€12 - Contacts: Dr. Harry Pullan
Or. Mike Westcott

WIND POWER

Capabslities include surveys of wind power
tystams, with wand veiacity sudits, deter-
munstion of wind maching charactenstics
and the evalustion of electrical anergy
s1orage systems. Cost benefit analyses are
made on small individual-iocatton wind
machines, and large-scale systems.

£13 - Contacts: Vijsy Deshpande

Lou Bruno

Thomes Yu

v

COAL, LIGNITE AND OIL SANDS
PROCESSING
Capabilities exied in casl crushing, cleaning
and SeAdficiation: hydrometaliurgical
techrmques tor sulphur and ash remaval;
and preparation of coat/od ete., slurnes.
A study has been done on the convernion
of lignite to charcoal, and anather on the
uitrasonic pracessing of ol sands tahngs.
E14 - Contact: Dr. Hans Brandstatter

ALTERNATE FUEL UTILIZATION
tnternat combustion engines are modified
to burn such alternate fuels as ethanol,
methanol and oropane, and current aware
ness 1 maintained on fuel optians such as
hydrogen. Studies are done on alternate
fuels for steam generation such as coal/oil,
coal/water and coal/methanol.
E15 - Contacts: Dr. Alex Lawson

Vijay Deshpande

BATTERY AND FUEL CELL
TECHNOLOGY
Ongario Research specialization is in advanced
battery materals including ceramic electrodes,
seals for hithwm and nickel-cadmium
batteries, iomc conducton for high-energy
density batteres, testing for power output
and conversion etficiency, and studies in th -
degradation of matenals.
£18-C Dr. Nora Midk

Low Bruno

Bob Elliott

PEAT PROCESSING AND UTILIZATION
Peat is an INCIGINOUS FESQUTCE 1N Many Parts
of Canada. Capabilities and exparience
ex 15t 1o exarmune novet methods of process-
ing peat to fully utilize its energy and
material vatues.
E17 - Contacts: Tom Gallo

John Sheppard

Lou Bruno

FENESTRATION MEASUREMENTS
Thermat perfarmance of window systems is
measured, including systams utifizing blinds,
drapes and vertical louvres. Measuremenys
can be made of salar/aptical properties,
shaging coetficients and "L’ values,

E18 - Contact: Richard Mortimer
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AMBIENT AIR QUALITY ASSESSMENT
Facilites and expertits s7¢ availabie to design
and conduct air quality surveys, including
the acquisition, handling and interpretation
of air quality and meteorological data. We
have over 30 years experience in ambient air
quality andi ] of

sitespecific probiems,
EV1 - Contacts: Dr. Syd Barton
Or. Marry McAdie

ENVIRONMENTAL IMPACT
ASSESSMENTS
The ity enists for g the
present of potentisl environmental impact
af any industry or commerceal activity.
Ontario Research staft can provide specific
capabilities 10 compiement those of other
specialists such as planning, biology, etc.
EV2. Contacts: Dr. Syd Barton

Or. Harry McAdia

LONG-RANGE TRANSPORT OF
ATMOSPRERIC POLLUTANTS

The transport and interaction of poliut-
ants in the atmosphere and subsequent
deposition 10 1and and water are studred.

One study has been coacerned with the
removat of pollutants {such as acd
constituents) from plumes of maor sources
by washout. Remote sensing techniques
are available for plume tracking.

£V3 . Contacts: Dr. Syd Barton

Doug Johmon
PRECIPITATION CHEMISTRY
flecent atmospheric deposition studies have
invoived the d t of improved
sampling and analytical methods for the
of precapi In
ok to uing by special

attention has been given 1o the collection
and determination of labile species such
mercury and dissolved sulphus dioxide.
EV4 - Contacts: Dr. Syd Barton

Doug Johrwon

PARTICULATE CHARACTRRIZATION
STUDIES

Ontaro Research stalf are experienced in
the conduct of comprehensive studies to
characterize ambrent particulate matter and
document the relative importance of verious
source categones. Microsnventory, chemical
wnass balance and dispersion modeling
techniques have been used in such studies.
€VS - Contacts: Or. Syd Barton

Monica Dobson
EMISSION INVENTORIES
Ontario Research stalf are experienced in the
preparation of il tes.

Recant studies have been concerned with
the preparation of Canada-wide inventonies
of fine particulate snd primary sulphate
i fron anth Qenic SOuUrces.
EVE - Contacts: Doug Johrson
Dr. Syd Barton

SOURCE SAMPLING
Ontano Research has the ability to measure
[+ oF Dar i from any

type or size of SOurce 1n aCCOrdance with
the Ontario Source Testing Code or EPA
requirements.. Contiruous gaseous monitor:
g and parucie 11ze distribution capabihities
are also av2''abie, together with dispersion
modeliing.
EV7 - Contacts: Dr. Fead Hopton

Jim Craigmile

ODOUR EMISSION AND CONTROL
Ambient odowur probierrs or specific odour

S Mo by a spe: y trained
odour panel. Analytical methods, such as
gas chromatography, are usad 10 18parate
and identity odourants. Pilot-scale equip-
ment is used to determine etfective meam
of odour control from specific sources.
EVS . Contacts: Dr. Fred Hopton

Michael Rix

ASBESTOS MEASUREMENT AND
CONTROL
Sampies of asbestos fibre are taken from
27, water and bulk materials such s
insulation. Fibrs measurements are made
on samplet using optical counting, TEM,
SEM, dispersion itaining and polarized
hoht mecroscopy.
EV9 - Contacts: Dr. Eric Chatfisld

Mrs. Jane Dillon

Dr. lven Joyce

Mrs. Jackie Terry

OCCUPATIONAL HEALTH AND
SAFETY STUDIES

Studies are made of work environments to
measure and P 1o

and physical stresses, and corractive
measures recommended. An industrial

phyician 1 consuitant 1o the ORF team.
Capabsi n

lysss, erg ics (q.v.} ¢
and safety footwear development and test-
ing are avaslable.
EV10 - Contacts: Dr. Fred Hopton
Bruce Stewart

surveys

DIESEL EMISSION CONTROL
TECHNOLOGY

Devgiopments include both fusl modifications
(fusl emuisions, aiternate fuet utilization,
#1C.) and emission control hardware such as
catalysts, filters, exhaust gas recirculation and
scrubbers. A iete engine dy te
and 55 tity
available 10 #ssess resuiting performance.
EV11. Contact: Dr. Alex Lswion

AIR POLLUTION CONTROL
€ and il

of
bast available control strateges, plus in-
i ot new methodol
or devices, are available from ORF’s
$Cientists and engineers.
EV12 - Contacu: Dv. Fred Hogpton
Stephen Thorndyke

PESTICIDE RESIDUES

Analyses for pesucides and industriat
contaminanis are made on virtually any
substrate, ¢.g., biological tissue, soils,
water. Analytical methods are developed
tac pestcides and other contamunants.
Renidue analyses are made for chemical
firms in support of pesticide regrstration.
EV13- Conuact: Dr. Lincoin Reynolcs




environment ..cont

TRACE METAL ANALYSIS

Trace {(parts per muilion} and ultratrace
(parts per tvilion} analyses, multi-
element of 1ingle metai, are Made an a
wide 1ange of substrates, wncluding bio-
fogecal tssue and fhnds, water, ar

particulates, piating sotutions, siags, ores,

tly ash, paings, foodstutts, drugs and
texties.
EV14 . Contact: Or. John Christison

TRACE ORGANIC ANALYSIS

With emphasis on biotogical tissue,
virtyally any substrate can be anatysed
for the tull range of Canadian and U.S.
prionty poliutants. Areas of specialisa-
uon are: nitrosamrunes, PCBs, PAHS,
monormen, solvenu.

EV1S - Contact: Dr. Gord Thomas

MUTAGENIC TESTING
Mutagens and potential carcinagens are
detected Dy meams of the Ssimonelis /

£ v
assay of Dr. Bruce Ames and Associates.
The method 15 both rapsd and inexpen-
sive, and is particularly useful for
oreliminary mutagenic screening af pure

snds snd enwie samples.
€V18 - Contact: Art Horton

NOISE AND VIBRATION ANALYSIS
Anaiysis 13 one on the impact of vibration
and noise on individuals and entire com-
munmties. Messuremena of noise frequency
ang intensity lesd ta recammendatians for
compliance with {ocal noite abatement
coaes and octupational heaith standards.
EV17 - Contact: Jim Tusner

RADIATION MEASUREMENTS
Capabedity exists for messunnga, 8 and v
rachation, and tor 1dentitying the notopes
emutting them. Typical would be the
measurement of radiation from stack
sampies or phosphogypsum, or Ra’ /% in
mune tallings. Equipment s aita avadable
tor maasunng radon gas.

EV18 - Conwsct: Dr. Bill Stort

PARTICULATE IDENTIFICATION AND
MEASUREMENT
Techniques availabie tor particulate
identification include X-ray bulk analysts,
opucal and electron microscopy, and
miIcropvoba and image analyses. Particulate
naivtes are made on tamples from such
30UTCES 35 exhaust stacks, driers, paint
ovens, 3pray booths snd particulate control
systems.
EV19 - Cantacts: Ov. Eric Chatfisid

Eric Niskanen

Mre. Jockie Tarry

WATER SURVEYS

Surveys are made of water supplhies, tivecs,
strearme and (akes, 30t samples analysed
for logrcal

wnation. The equipment and experlise are
avaligbie to do mucrobal counts and
analyses for trace quantities of orgamc and
INOCQaNIC contaminants.

€V20 - Contact: Duncan Smith

WATER PURIFICATION

Studies are done of water contamination
probiems and recommendations made for
gisinfection and purification. Analytical

ties inctude mice togical
counts and 11aCe OFQANIC NG INOTgaMC
analyses. An area of speciahization i3
point-ol-use punihcanion.

EV21 - Conuact: Duncan Smith

MUNICIPAL AND INDUSTRIAL WASTE
WATER TREATMENT PROCESSES
Studies are sade ot physical, chemical
and biolagical treatment processes for
waste waters, inciuding laboratory and
pot-scale evaluations and complete anat-
ysas of the wasiea. Ascommendations are
made on the most practical and economicai
technology 10 use for § particular waste
ream.
EV22 - Contacts: ODuncan Smith

Matthew McKim

MEMBRANE SEPARATION TECHNIQUES
Pilot plant and laboratory facibities are
availabie for studies in reverse osmosis and
ultrafiltiration. Applicatuiity of these tech:
Mques tQ industr ~! and municipat lquig
streans is determingd, such as the recovery
of metah from plating wastes ang the
concantration ot 1oods and food wastes.

- EV23 - Contact: Dr. Bob Laughlin

WET OXIDATION
Wet axidatton can be used to destray organic
wastes and recover inherent inorganic ang
energy resources to evaluate the applicability
of the process to streams containing 1 - 20%
0r9anics, and provide the basts for design of
commercial scale equipment.
EV24 . Conuct: Dr. Bob Laughlin

Herb Robey

SOLID WASTE TREATMENT AND
RECOVERY

The capabiiitres exist tor conducting
studhes on such 1oh1d wastes as ptastics,
textiles, paper, gypum and byproaucs
from metatiurgical operations. Ontano
Research aiso aperates the Cansdian
Watte Materials Exchange, through which
wastes are channetled to potential
processors and users.

EV25 - Contact: D, Bob Laughtin

HAZARDOUS WASTE TREATMENT

ANO DISPOSAL

Experuse s table on the germent of

hazardous wastes, and in the assessm nt and

analysis of the properties of those wastes.

Studies may be undertaken to assess the

suitability of treatment or disposal tr che

niques applied to specific wastes,

EV26 - Contacts: Or. Bob Laughtin
Matthew MeKim

ERGONOMICS AND INDUSTRIAL
DESIGN

The capabihuies are avaaoie tor evaluation
of wark savirgnments using human tactors
3natysis. WOrk systens and environments
are gesigned 1O 1mprove worker accept-
ance and productivily.

EV27 - Contact: Stan Barciay




iviate1an

BUILDING MATERIALS

Product testing and R & D are dons on

cement and concrets. martar, brick, glass,

aguregate, gypsum, rooting products. wood

and wood COMPOosites, structural viesl,

plastic pe . P gs
caulks, lating and

asbestos products.

M1 - Conwsct: Or, Fred Amos

PLASTICS
[ i, physscat and ch ¥ charac
teristics of plastics ae evaluated uting

and nor test
analyss, and parformance tests. Problem-
sotving and failure snalysis are dons utiliz-
ing combinations of techniques, snd R & D
programs carned out to develop new
products and processes.
M2 - Contact: Jacob Leidnes

COMPOSITES
Capabilities include the design and dwllop-
mant of
ing processes, and stress analysis of
composite materials and structures. Mech-
anical, thermal, ageng, slectncal, etc. tests
are performed on composite materials
and products.
M3 - Contacts: Jacob Leidner

Jim Turner

METALS
Onta‘io Research is involved in all aspect
of wx:ul and phvsal metallurgy, from
g 10 the finished product.

This ncludes M steels, bar products,
pepel ne steels, powder metalturgy, non-
ferrous metals and 1he recovery of metal
value, from ores and wastes.
M4 - Contacts:

Malcolm Gibbon

Phywicsi Metaliurgy}

Jr. Hons Brandstatter

{Pyrometatiurgy)

Dr. V.1 Lakshmanan

(Hydromataliurgy}

GLATS AND CERAMICS

Activities 10 glass and giass-ceranwes in-
clude formulation develooment, properties
evaluztion, crystatiographic spectrographic

ch. and | of bio-
compatible glass-ceramcs. Dynamuc fatigue
13 determined on Hat glass up 10 5° x 8’ in
tize. Ceramics activitios include formula-
tions and process deveiopment, properties
evaluation, and non-destructive testng.
™S - Contacts: Dr. Nora Middiemns
Sukisk Johar

ADHESIVES AND PRINTING INKS

Achh are sel d or formul. for
specific applications, and tested to stan-
dards such as CGS8, ASTM, PSTC and
sutomative specitications. Printing mk:
ore yrad for chermi and
tested to standards such as ASTM anc
NPIRL. Both products are freq:

of failure analysis.

M8 - Contact: Maicolm Rodé

LIS Sy

risAEs, vanns, ¥RERiCs anD
GROTEXTILES

Mw venling is dons using stan-
dard snd non-standard procedures. Most
common standards are CGSB, ASTM, BSI,
and automotive specifications. Apparel,
hame furnishings, industrial fabrics and geo-
textiles are subjected to mechanical,
physical and endurancs tests. Textile waste
utilization studies are carried out.

M9 - C Dr. Poter C

WOOD AND WOQGD COMPOSITES
Solid wood and wood camposites are
raw matariais for many products. End-
s sutability of these matenials depends
on their availability and their mechanicai,
physical, chemical and anatomical fog
properties. These attributes are evaluated
to provide tachnical assistance 1o users.
M§ - Contacts: Adam Sugden
Or. Gezas Matoicsy

LEATHER

Alt aspects of leather are svaluated.
Typecal are strangth and finishing tests,
greass and chromium contents, and water-
proofness. Leather is also evaluated for use
in footwear. A study was recently carried
out on the amount of leather waste gener-
ated in Ontania.

M10 - Contact: Don Popplewsil

ORGANIC AND INORGANIC
CHEMICALS

Process studies sre carried out in which
interrmediates and products are anslysed 8t
various stages of production. Trouble
shooting is done on industrial chemical
orocesses, and analysis performed on both
organic and norgamic industral chemicats
USING VaTIOUS PPropriate techmiques.

M11 - Contact: Dr. Watter Sows

BIOMATERIALS

Experuse 13 avalabie in both metailic

and nor-mataltic biomateniats. The

tormer mcludu porous metallics for
and porous

eonmg: for sof tissues. The latter -

includes glass, ceramics, plastics and

sdhasives biomaterials. Plastics wnclude

hydrophytic polymers and porous

polymers for grats. (Ses Bioenginearing,

P9.}

M7 - Contact: Jacob Leidner

SPECIFICATION DEVELOPMENT

As a result of the brodd expertise available
at Ontario Research, specafications can be
prapared o0 3 variety of materials and
products. Many staff memben are active
10 such standard-writing bodies a5 ASTM,
CGS8 and CSA.

M12 - Contact: Des Hollingbery

QUALITY CONTROL
Analyucal and testing capabilities are
avaiizble at Ontano Research for a variety
of raw matenals, intermadiates and
finished products. tn addition, there is
broad sxperience in quality controt sys-
tems and procedures, statisticat sampling
techniques, fisid auditing and manual
preparation.
M13 - Contacn:

Des Hollingbery

(Analysis and Testingl

Walter Klein

{Quality Controf Systerms)

MECHANICAL, CHEMICAL AND
THERMAL PROPEATIES

Facilities are available for determining the
eroperties of such materials as plastics,
glass, cerarucs, metals and alloys, textiles,
leather, paper, concrete, and composites.
Aoutine tests inciude tensite properties,
tatigue fracture o

tear strength, chamical ndcvmhcanon and
thermal conductivity.
M14 - Contact: Des Hallingbery

.




Materials ..cont

TEST METHOD DEVELOPMENT

Test methods are deveioped for such
diverse materials and products as building
materials, textles, leather, wood, metals
and alloys, giass and ceramics, plastics,

and solar coll
Many statt members sarve on standards
porsible for test

development,
M15 - Contact: Des Hollingbery

FAILURE ANALYSIS

Failure analysis is routinely carried out on
a variety of products: Building materiais
{concrets, gypsum), Metals {machine parts,
steed pipe), Plastic products (sutomotive

GLASS-METAL SEALS

Among seals developed are those for
nuclesr applications utilizing high lead
glasses. high temperatute and pressure
glass ceramuc sedls, Isthia-glass seals for
iithium batteries, and iow thermal expan:
sion sesl glasses for semi-conductor
packages.

M8 - C

: Dr. Nora Midd!

METAL AND ALLOY POWDERS
Acuvitiss inClude materiais and process
product b and the
custom manufacture of metal powders for
powder metallurgy applications. Recent
programs on metal powders include heart

parts, outdoor display signs}, Pr
coatings {paints, clear finishes}, Adh

. Pr joints, and the
d of products and processes.

and packaging ives),
Tenviles (carpeting, uphoistery), Footwear
(shoss, boots).
M18 - Contact: Des Hollingbery

FIRE AND FLAMMABILITY

Some thirty d fire and fl ity
tests ars routinely performed on building
products, plastics and textiles. Facilities
incl de 8 Steiner 25-foot tunnet, corner
well 031, radiant panel test, fire endurance
test, NBS Smoke Density chamber, oxygen
inde < and toxic gas anslysis.

M17-C Dv. Hugh Campbedl

Eric Simmomn

M19 - Contacts: Bill Fossen
Maicolm Gibbon

METALLOGRAPHY

Metals and alloys are examined micro-
scopically for microstructures, fractures
and inclusions. Petrographic thin sections
and polished ssctions are prepared for
microscopic examunation. Metallographic
examination s  major tool in fadure
analysis of materials, particularly metals.
M20 - Contact: Tom Wood

MATERIALS CHARACTERIZATION BY
OPTICAL AND ELECTRON MICROS-
COPY AND X-RAY MICROANALYSIS
Typical of these ds are:
Identification and size distribution of par-
ticulates, examunation of bulk materials,

DY

and of

failure analysis of metals and piasucs
{electron microscopy); Quantitative micro-
snatysis of the elements (X-ray
microanalysis).

M21 - Contacts: Dr. Eric Chatfield
Jim Baird
Mrs. Jane Dillon

PHOTOVOLT/I1CS AND 1ONIC
CONOUCTORS

Crystalune and amorphous materials for
infraced detection are prepared and
characterized as to chemical and electrical
properties. Thin films are prepared by
spray pyrolysis and vacuum and electron
beam deposition. Cationic and anonic
conduciors are fabricated and formulations
developed for maximum conductivity and
density.

M22.C Dr. Nora Mi

Dr. Harry Shimizu
Or. Miks Wistcott

CORROSION PROPERTIES AND
CONTROL

Investigations are made into metal failures
caused by corrosion, using X-ray anatysis,
and SEM and metaliographic techniques.
Standard ASTM corrosion tests are per-
formed routinely, and Corrosion rates
measured using 2 programmed potentioNtat.
Cotrosion studies are made on inaustrial
processes and building systems.

M23 - Contact: Bob Elliott

COATINGS AND SEALANTS
Protective and decorative coatings and

;i are of ped for
specitic purposes, and tested to such stan-
dards as CGSB, ASTM and company (e.g..
automotive) specifications. Evaluations ot
products include both performance assess-
ment and analyuis. Causes of fadure are
determined and recommendations made.
M24 - Contact: Vic Croutch

RUBBER TECHNOLOGY

Capabilities include quality control and
product testing 1o such standards as
ASTM. CSA, and automotive specifica-
tions. Chemical analyss is done for
plasticizers, fillers and other sdditives.
Product and process development and
failure analysis are also carried out.
M25 - Contact: Jacob Lerdner

X-RAY ANALYSIS

Qualitative snd quantitative X.ray
ditfraction analyset are done on all crystal-
tine materials, such as quariz dust from
industriat operations. Qualitative and sermi-
quantitative X-ray spectTometric anaiytis
are usad for all slements above stomic
number 9. Typical is the analysis of metal
alloys.

M26 - Contact: Eric Nnkanen

CEMENT AND CONCRETE

R & D programs and testing services are
provided tor cement, concrete, mortar,
aggregate and adnuxtures. In addition to
the standard mechanical, chemics! and per-
tormance tests, squipment s available for
such tpecialized tests as pore s12e determin-
ation, resonant trequency, ultrasonc pulse
velocity and petrographe analyss.

M27 - Contact: Doug Renton



Materials ..cont

GYPSUM
R & D and materials evaluation are done
on all aspects of gypsum and gypsum
products, such as cement, board products
and jaint compounds. This includes the
utilization of by-product gypsum from the
phosphate and H ) industries.
and from flue gas desulphurization siudge.
M28 - Contacts: Lydis Luckevch

Or. Richard A. Kuntze

BODY ARMOUR TESTING
Massur are mads (0 eval the

performanca of body armour against 2 range
of ammunition types.
M29 - Contsct: Alan Athey

FOOTWEAR

Comprehensive facilities are available for
the evaluation of ail typet of footwesr under
the genaral headings: Quality of materials;
Quality of comstruction: Fitness for purpose.
An of

returns is offered. Rasearch in areas specific
to the footwear and related industries 1
undertaken.

M30 - Contact: Don Popplewsit

Products & Processes

PULP AND PAPER PRODUCTS
ASSISTANCE is Qivan 10 industries converting
paper and board to tinished producu.

are d out and probi
solving undertaken. Areas of iati

THIN ANO THICK FILM SYSTEMS
Thin fitm work includes Custom produc:
tion, development and desgn of multi-
layer optical coatings snd electronic thin
tilms, including photoetch lithography.
De ch are evapor-
ation, slectron beam deposition, chemical
VAPOUr dePOosition 3Nd Spray pyrolysis.
Development, design and smali-scale proto-
type production are done on thick film
electrical components.
P4 - Contacta: Suktek Johar

Or. Miks Westcott

Or. Harry Shimizu

ELECTRONIC DEVICES
Ontano Resesrch has the expertise for

devel and ™ of
pastive electronic devicas such a3 temper- ‘

sture sensors, capacitors and biomedical
slectrodes. Circuits are also designed for

10N are packaging, sanitary papers and

celiuiose tiuff.

(A BY ~ DO¢. Gaza Matol
Adam Sugden

CLOTHING, FOOTWEAR AND
INDUSTRIAL TEXTILE PRODUCTS
Quality assessments ace made of all textile
products. Capabilities include failure
analysis, fibre and fabric anatysis, wear
testing. specification writing and the
avaluation of products for specific end
uses. Footwear and leathar are tested
routinaly, and test methods developed for
safety footwear.
P2 . Contacts:

Dr. Peter Cashmore

(Clothing and Textiles)

Don Popplaweil

(Footwear)

KNITTING TECHNOLOGY

A laboratary-scale kattung machine s
empioyed to evaluate :* * performancs of
yarns o0 the manufacture of fabrics, to
deternune the op knitting

for particular fibres, and the effects of
knitting canditions on the properties of
fiushed tabrics.

P3 - Contact: Dr. Peter Cashmare

measuring devices.
PS - Contact: Michael Desn

MICROCOMPUTER SYSTEMS AND
APPLICATIONS

Microcomputer and microprocessor .
capatulity includes hardware, software and
systems design. Needs are snalysed and
control or monitoring wystems designed to
fili the requirements of such applications

2t production line, quaiity control and
energy systems,

P6 - Conwct: Michas! Dean

FIBRE OPTICS

Specitic areas of interest are tibre optics
characterization and tibre optics trans-
ducér applications. These include
cotwrence tachniques foc messuring fibre
frequency response. retractive index pro-
tiles, 1plice signal-to-noise performance.
svaluation of mode scramblers, and inves-
uganon of muitimode opuical fibres as

transducers.
£7 - Contace: Dr. Miks Westcott J



Products & Pr-(;cesses ~cont.

ELECTRONIC DESIGN

Capabilitees in etectronic design include
equipmaent for monitoring alternative
energy programs, such as those for solar
energy or wind power speciahized indus-
trial and scientific Instrumentation; and
bteomedical etectromics.

P8 - Contact: Michael Dean

BIOENGINEERING

Experiise s oftered in surgical tool design,
special purpose test equipment and

orth i {(including whole
joints). An ultrs-high molecular weight
polyathyl Iding que permits
the mouiding of shoulder joint cups.
Control systems are designed for a variety
of medicat Also included are
tumbar spine studies, knet joint kinetics
and devetopment of paramaedic support
devices. (See Biomaterials, M7.)

P9 - Contact: Jacob Lesdner

ULTRASONIC AND FLUID SHEAR
DEVICES
Develop include h for remov-
ing burnt lubricating oil from the wnner
surfaces of wbes, transducers for special
plastic and glue-iine weiding, a chemical
liquid mixture tor ultrasonic sterilization
of instruments, and devices for the

Isif of fuel
P10 - Contact: Tony Last

MICROWAVE DRYING

Facilities are svailable for experimental
microwavs drying of diverse materials.
Recent exampies are insulating board and
dyed thread. EQuipment inciudes a 27
cubic oot S-kW oven with varisblespeed
transfer belt, a smailer 700W oven, and
wave guides for sheet and fibrous material,
P11 - Contact: Tony Last

TRANSPORTATION AND EQUIPMENT
TESTING

Specialties sre raped transit vehicles; buses
and trucks. farm, construction, commaercial
and (nGustral equipment; shelving and
storage systems. Capabilities inciude design
optimizanion for weight, Energy conserva-
tion, mechanscal reliability and satety,

analyticai and experimental stress analysis,
and modal anglysis.
P12 - Contact: Jim Turner

MATHEMATICAL STRESS AND
VIBRATION ANALYSIS

A broad capability exists in both static
and dynarmuc operational snalysis of
structures using advanced testing and
analytical techniques. These methods
include finits element stress and vibration
analyis, as well 23 experimental modal
analysis.

P13 - Contact: Jim Turner

PRODUCT, EQUIPMENT AND
MACHINERY DESIGN &

OEVELOPMENT
Programe are carried through from concept
to pre-prad modeis. E ies are

cam, spnng linkages, gear system design
and wire rope applicstions. Capabrlity tn-
cludes finite element strass anslysis, modal

CHEMISTRY OF FOODSTUFFS
Capabilities in uitrafiitration, gas
chromatography and high pertarmance
hawid chromatography permit the detaed
charactertzation of toods and food
additives 10 relation 10 process stud.es, o
a3 required by government reQuiatory
suthorities. Food contaminant such s

analysis, snd ana impl -

tion of computer-sided dasign and
manulacturing.

FUEL EMULSIFICATION

Methods are developed for prepaning such
alternative tuet emulsions as diesel oil/
methanol and gasoline/methanol. Emuisi-
fication devices. such as Ontario Research’s
patented HydroShear, can be designed to
emulsity most liquid/hquid fuet
combinations.

P15 - Contact: Tony Last

t and p de rend e
also sssayed,
P16 - Contact: M. Brigitte Licht

PULP AND PAPER PROCESSES
Wood yard, pulping and paper making
oaperations are reviewed for thair
efticiency. Full scale plant triais are
pianned and supervised, and whan approp-
riate, 1ab scale pulping and paper making
studies are carried out.
£17 . Contacts: Adam Sugden

Dr. Geza Matolcsy

CERAMICS PROCESSING

C i are daveloped to
swit uch reguiremants as strength, micro-
structure, slectric properties and density.
Processes involved inciude milling, mixing,
caicination and hring, glanng and spray
drying to produce tlowable powders.
Simpls, isostatic and hot pressing capabil-
ities are available.

P18 - Contact: Rob Roy

METALLURGICAL PROCESS
DEVELOPMENT
Procesias are developed 10 sxtract metal
vaiues from low-grade domaestic ores o
from wastes. Examples are the extraction
of htmnum trom ilmenite 10 produce
pigment-grade titamum dioxide and the
recavery af siver from photographic
wastes.
£18 - Contacts:
Dr. Ham Brandstatter
(Pyrometaliurgy)
Dr. V.1, Lakshmanan
(Hydrometallurgy)



rroaucts & Processes -.cont

POWDER METAL TECHNOLOGY

The capability exs’;s to produce terrous
and non-ferrous powders and compact
them inta full density shapes. The perfor-
manca of powden for spealic applcations
is evaluated. Facilines include cold
isostatic; hydraulic, mechanical and high-
energy rate forming presses. Compaction
studies are JONe on Mmetal wastes.

P20 - Contact: B4l Fossen

PACKAGING APPLICATIONS
Capsbilities inchude the structural design,
testing and evaluation of distribunion
packaging such as skids, wirebounds,
crates and protective packaging of ail

INDUSTRIAL ENGINEERING
APPLICATIONS

Thers 13 a broad range of experiencs in
product development, value engineering,
plant layout, facihity planning, production,
nventory, quality control, methods analy-
33, work plif , materials handling,
work tiow, standards and productivity
auditing. Consulting services are available
to help blish pr Yy impr
orograms.

P23 - Contact: Walter Kisin

PROCESS CONTROL

Two major types of process control sys-
terms are designed, one to meet specific
Process parameters such as temperature,
pressure, tiow, yield, and quality, as in

types. | clude

ol testers, O; permeability apparatus and
8 slow motion video camers for analysis of
high speed praduction processes.

P21 - Contact: Walter Soroka

TECHNICAL AND ECONOMIC

EVALUATIONS
Studses are carnied out to determine the
chnical and ic | y of

proposed new industrial processes and
products, and to improve the etticiency of
manufactunng, matenals handling, inven-
tory. quality controd, destnbution and
office procedures.

P22 - Contact: Walter Klein

grated solar and heat pumps,
and the other to conserve energy, such as
teed:-back control systems on boilers
P24 - Contact: Vijay Deshpande

ENZYME ANALYSIS
Analyses are dane on enzymas in industrial

or . such as gents and pt
esuticals. Long term studies include the
of energy g pe

with enzyme-catalyzed processes, the

immobilization of enzymes on solid supports

for retrieval, and enzyme purification
techniques.
#25 - Contsct: Dr. John Chwistison

CRYOGENICS

Capability #x13ts 1n crvogenic design and
enginesring, superconductivity, snd super-
conductor tunneliing devices far use in
computer memories. The facilities are
semlabrie tor measurement of the proper-
ties of materials at low temperatures.

P26 - Contact: Or. Mike Wastcott

ELECTRICAL TESTING

Capabilities are in motor etficrency testing
(torque, speed, horsepower, et1c.) and
electrical properties of materials, such as
dielectnic properties, dissipstion factor,
breakdown voltage, volume conductivity
and curtare reecrnivivg

| I

RADIOACTIVE DECONTAMINATION

Studres ara carriad Ut 10 develop andior

determne the effectiveness of chemical .
agenu tor decontaminating both boiling

and pressurized water resctors. Decon-

tarminating agents are evaluaidd tor thewr

affectiveness and for their corrosive etfect

toward the base metals.
P28 - Contact: Troy Lassau

INDUSTRIAL MICROBIOLOGY
Investigations are cacried out on microbial
biodetenoration and 1ts prevention 1n, for
example, beverages, texuiles, thermal
insulating materialt and petroleum products.
P29 - Contact: Duncan Smith

BIOTECHNOLOGY

Studies inciude methane production from
agricultural and municipst wastes; butanol,
«thanol and single cell protain production
fram agricultural residues and spent sulphite
liquor; micrabial leaching of ores and
desuiphurization of coal; prepsration and
evaluation of ceramic supports tor
immobilized cell fermentation.




TaeIuUuILeEd

MINERAL PROCESSING

Physicat are labi
10 both ferrous and non-ferrous industries
on bench and pilot plant scales. These in-
clude grinding, magnetic and gravity
separation, flotation and peitetirng for
ferrous ores; bond work index; atOYENOUs
and e o miiling, and fi

for non-farrous ores.

R - Contact: Gregg Cleland

HYDRO AND PYROMETALLURGICAL
PROCESSING OF FERROUS AND NON-
FERROUS ORES
Hydrometaliurgical capabilities include
i ion by leachung of non-

ferrous maetal values, solvent extraction,
{on sxchange and 9 Pyro-
maetaliurgical activities include meiting and
refining studies on ferrous and non-ferrous
metals, rotary-kiln calcmning, solid4tate
reduction snd carburization, and satrac:
tion of precious metals from sludges and
solid wastes.
R2- Contacts:

Dr. Hans Brandsuatter

{Pyrometaliurgy}

Dr. V.1. Lakshmaran

{Hydrometallurgy)

COAL EVALUATION AND
PROCESSING

Coals are fysed by pr ty:
and 8TU values datermuined with 3 Paar
adiabatic bomb catorimeter. Facilities are
available for cleaning and beneticiation of
coal. for sulphur and ash removal, and for

the binding of coal powders and aggregates.

R3 - Contacs:
Or. Baoy Das
(BTU Vaiues)
Or. Hans Brandstatter
(Cleaning and Beneficiation}

ASBESTOS PROCESSING AND
APPLICATIONS
Yield is determined on drill cores and
small bulk samples, and the separated
fibre evaluated for use in asbestos cement
and textiles. Samptes tor biological tests
are prepared 1 an air jot mull. A 500 ib/he
centrisonic device s available for fibre
separations.
R4 - Conwacts: Dr. Richard A. Kuntze

Dr. bvan Joyce
URANIUM PROCESSING
Process flow sheets are developed utilizing
acid or carbonate technology. Studies
carried out on bench and pilot plant scales
inctude grinding, lsaching, solvent extrac-
tion, 1on exchange, yellow cake precipita-
tion, and treatment of 1ailings and
effiuents. Radionuclide analytical capa-
bitities a1d 1n filing environmental state-
ments.
RS - Contact: Dr. V.{. Lakshmanan

FOREST UTILIZATION

Tree species in forested areas are reviewed
for specific end uses. Laboratory scaie
pulping and other studies are carried out
28 required, and recommendations made
on the best combinatson of products from
sach ares.

R6 - Contact: Adam Sugden

UTILIZATION OF FOREST AND
AGRICULTURAL WASTES

Forest ang agricuitural wastes are evalua-
ted as sources ot fibre, energy and
chemicals, Value may be recovered by
puiping, combustion, pyrolysis, hydrolysis
or microbioiogical processes.

R7 - Contact: Adam Svarien

UTILIZATION OF INDUSTRIAL,
MINING AND DOMESTIC WASTES
Unilization studies are made of wastes
from a variety of sources. Typical ars
plastics for remouiding. textiles for cam-
posites remnforcement, blast furnace slags
for cement, and flue gas desuiphurization
wastes for gypsum. Ontario Research also
operates the Canadian Waste Materials
Exchange.

R - Contacty: Dr. Bob Laughiin

ENEAGY AND CHEMICALS FROM
BIOMASS
Expertise 18 avaitable 10 assess the potential
of biomass for energy and chamicals using
pvrotysis, hydrolyiis, fermentation,
distitiation and purification procedures.
QOne example s the pyrotys:s of organics
10 produce CO and Hz, which can be
converted to methanol for tuel.
R9 - Contacts: Dr. Bob Laughlin

Duncan Smith

Lou Bruno

NON-METALLIC MINERALS/
INDUSTRIAL MINERALS

Programs on non-metailic minerais include
processing, product development and
evaiuation for specific end uses. New uses
are devaloped, especially for waste
products. Gypsum, mica, clays, sulphur,
abestos and aggregate materials are
common subjects of R & D and testing
programs,

RIN. Cantars: MNe leon tmmrma

IN-PLANT WASTE REDUCTION
The capability exists 10 assess industrial
activities to determne apportunities for the
reduction of generated waste. Studies may
also examine the opportunity for 1n-plant
upgrading of wastes, through separate
collection or simpie treatment, to make
thote wastes ceusable.
R11 . Contacts: Herb Robay

D¢, 8ob Laughtin
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18 \Vanea




TECHNOLOGISTS 11

R.J. delat

O.C. Gianmni, 8.Tech (Avsrsen)
P. Soroka

R.F. Willisms
TECHNOLOGISTS |

M.P. Galda

SENIOR TECHNIC'ANS
L.B. Hanover

MB Shew
TECHNICIAN LI

P. Meredith
TECHNICIANS 11

G.D. Mutson

4.0. Pune

&F. Pust, na
TECHNICIANS |

P.R. LaDrow

Ld. McMaster

G.E. V'allace
SECRETARIAL STAFF
M. 2. Cockburn

M. J Cooper

Mr. . Ford

Mrs. )} McMullen

Mrs. b Qidfield

INDUL TRIAL PRODUCTIVITY SERVICES
ASSISTANT DIRECTOR

WK ¥lsin, Jr., 8.A(Qusersl. 8.5.1.E.(Cotumbial,
Ping

FIELD ENGINEERS

d. Brocxsbank, P.&ne. CEng.

4. Brown, 8.Mecn ng.{Detrein), P.Eng

D. Clur®, 6.4 3c(Tor.), M ASc.iWetarioo), P.Eng

W. Hickinbatham, #.5ng.

G.H. Sobering, 8.8ne(McGUI), M.8.A.{McMastal,
P.Eng

AL Spiller, s sciasten), P.kng
SENIOR TECHNOLOGIST
R. Crew

SERVICES INFORMATION OFFICER
D.R. Hollingbery, B.A SciTer), P.Eng
SECRETARIAL STAFF

M. J. Templaman

ENVIRONMENTAL CHEMISTRY

DIRECTOR

H.G. McAdie, 8.5¢.(McGitl), PR.D.(Queen's).
F.CILC, CCham., F.AS.CIU.K.

ASSISTANT DIRECTORS

F.L Hopton, Pn.D.(Brwvon)

A.G.W. Laughlin, Pn.0.(London)

PRINCIPAL SCIENTIST

$.C. Barton, M $ciQuesn's), Ph.D.(Tor), F.C.I.C
RESEARCH SCIENTIST

T. Galio, 8.4 3¢c.1Tor.). M.Eng Sc.iwestern), P.Eng.
ASSOCIATE RESEARCH SCIENTISTS

N.D. Johnson, 8.5c.iCanceraial

4.0.J. Sheppard, 8.5c.(Gusioh), M Sc.iWwestern), P.Eng.

B.J. Stewert, 8.5c.iWwetarioo), D.O.H.S.
S.J. Thorndyks, 8.3c.(Lesss), M.Eng.{Tor.)
ASSISTANT RESEARCH SCIENTISTS
Ma M. Dobeon, M.ScimcMener)

8. Forrestal, 8.Sc(Owbun)

M Rix, 8.3c.(Tor)

H. Robey, 8.Sc.(Gueon, P Eng
SENIOR TECHNOLOGIST

H.J. Woltf

TECHNOLOGISTS i

0. Cobb

J.A. Cragmule

TECHNOLOGIST 1t

Mre. M. Bridesu, 8.5c (MmcMaster|
TECHNOLOGISTS 1«

C. Allcock

W.R. Brooks

R.S. Campbelt

Miss M.J. Kskopejko

Miss S. O'Hara, B Sc.iwatertoo!

A. Stevens

TECHNICIAN 1N

R. Dykes

TECHNICIANS 11
Mrs. S.A. Smaller
A. Steverson
TECHNICIAN |
4. Watker

SECRETARIAL STAFF
Mn, | Duncan

Mrs. J. Petiey

Mrs. §. Wirzmen

MATERIALS CHEMISTRY

OIRECTOR

£.C. Brown, 8.5c.iMuAonl, M.Sc (Danousiel
ASSISTANT DIRECTORS

M.F. Amos, 8.SciAcsaial, Ph.O.tPurduer

C.5. Gibbons, 8.3c.i1Memorisil, PR.D.1U.B.C.I
LH. Joyce, Pn.D.tLoen)

RESEARCH SCIENTISTS

$.K. Chang, 8.5c.iMaiavs!, #n.D.(Tor |
V.K. Croutch, 83ciQuesn'st. P.Eng

J. Leidner, m.a.5c(Yor)

ASSOCIATE RESEARCH SCIENTISTS
R.W. Elliott, B.5c.1U.B.C), MScivoru}
R.T. H gs, 0.5- (S , *hO.
R.T. Lassau, m.Sciu.e.c) {winasor)
M LM, Luckevich, B.3c(Gusont

M. Rodd. e.sc.iTor

ASSISTANT RESEARCH SCIENTISTS
C.A. Booth, B.5c Concaraul

Mrs. E.J. Edwards, a.Sc.(Quesn's)
TECHNGOLOGISTS 11

W.D. Brown

Mr1. J.M. Niskanen, 8 Sciuat T

D.E. Renton

Mrs. M. Ryder

Mrs. AJ. Terry, 8.5Sc (McMastor)
TECHNOLOGIST 1t

N.S. Ro

TECHNGLOGISTS |

§.K. Haynes

G. Hildebrand

Ms S.M. Real

Mrs. D.L. Thompson

B.Y. Wong

SENIOR TECHNICIAN
F.C. Bauer
TECHNICIAN {11

Ms §. Kodis
TECHNICIANS 1

G. Murawiki

8. Smith
TECHNICIALS |

T. Pignateiti

Ms D. Roonsy

BUILDING PERFORMANCE CENTRE
ASSOCIATE RESEARCH SCIENTIST
G. Ovstaas, 8.5¢c {Queen’s)

ASSOCIATE RESEARCH ENGINEER
C. McGugan, B.A.Sc (watericol, P.Eng.
ASSISTANT RESEARCH SCIENTIST
Mrs. P. Wenning, 8.5c.(Queen’s)

TECHNOLOGIST |

A. Leung
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MIDWEST RECOVERY CO.

MANUFACTURER, DESIGNER, AIR FILTRATION PRODUCTS

. Representatives for:

¢ Koch Filter Corporation

Complete Air Filter Manufacturer

eS.D. L

Alr to Air Heat Recovery Systems
to Eliminate Fumes, Smoke, and
Negative Pressure Problems

* Morse Boulger, Inc.

Waste Heat Incinerators
90 Years of Service to the Industrial
and Municipal Markets

¥

® Peerless Metal Industries

Design, Fabricate, and Install
Metal Products

P.O. Box 431 Arlington Heights, IL 60006 ® (312) 655-4077



MIDWEST RECOVERY COMPANY

Suite 24
120 E. Ogden Avenue
Hinsdale, IL 60521
(312) 655-4077

~ * In Plant Destruction of Solid, Liquid, Hazardous &
Toxic Wastes

* Engineering & Evaluation with Turnkey Capability

» Stoker fired MASS Burning Systems
— 6 Ton to 1200 Ton Per Day Presently in Operation

¢ Controlled Air Systems
— 500 Ibs to 25 Ton Per Day Presently in Operation

e Wet Oxidation
— Low BTU Liquid Destruction
— 99.99% Destruction of Most Organic Hazardous & Toxic Chernicals
— Up to 16000 Gal Per Day in Operation

¢ Successful Destruction Experience
~— Industrial Solid Waste
— Hospital Solid & Pathological Waste
— Chemical Plant Waste
— Pesticide Waste
— Pulp & Paper Plant Waste
— Chlorinated Hydrocarbons
— Sewage Waste
— Paint Waste
— Municipal Waste Co-disposal and Co-generation

e WE CAN SOLVE YOUR WASTE PROBLEMS
05-5M28.0/.059.
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. —D. wightmen. —

,MF.?%C Je;s'

P.0. Box 431, Arlington Heights, lllinois 60006 (312) WIS 655-4077
13 w. uu.\}"“w Ave

April 6, 1983

CH2M HILL

2020 S.W. Fourth Avenue
2nd Floor

Portland, OR. 97201

' Attention: Mr. Stewart Davis

Dear Stu,

Midwest Recovery Company is in the process of assembling an
appropriate team to bid on the Waukegan Harbour PCB disposal
using environmentally sound technology.

We have assembled the information you supplied and also infor-
mation from the BNA Environmental Reporter regarding Slip #3.

In order to evaluate the various information we received, a
starting point had-to be arrived at. Our approach addresses
, Slip #3 and the following'reSults can be assumed.

WAUKEGAN HARBOUR ON SITE PCB DESTRUCTION °

1.0 Among the alternatives to be studied under contract is a
plan to screen off Slip No. 3, where the highest concen-
tration of contamination is located (500 ppm), and to
dredge out an estimated 15,000 cubic yards of sediment
and 35,000 cubic yards of water.

2.0 The approach recommended is to pump this slurry into a
mixing/holding tank and then to the Wetcom Engineering
Ltd. Wet Oxidation Reactor for processing on site. Post
treatment includes neutralization, testing, and return
of the decontaminated slurry to the harbour. For purpose
of budgetary analysis it was assumed that the ‘average
concentration after mixing in the holding tank was 500 ppm
of PCB's. It was further assumed that the PCB concentra-
tion will be reduced 99% (to 5 ppm).

3.0 After completing the study it is estimated that it will
take one (1) year to construct and install two 16,000
gallon per day reactors at the site. The recommended

Joseph M. Koch
Filtration Products

05-52428.0/ 021
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Portland, OR. 97201

Page 2

3.0 (continued)

reactor size is the same as the Wetcom Reactor now
operating at the Uniroyal Plant in Elmira, Ontario, and
processing 43 different hazardous wastes, 75% (12,000 gal
day -1 of which is drawn from holding lagoons.

It is also estimated that after installation it will re-
quire one year to process the contaminated slurry. If
the processed slurry (PBC concentration 5 ppm) can be re-
turned to the Waukegan Harbour the predicted budgetary
cost is 60 to 85 cents per gallon. Of course, the cost
prediction is subject to test and detail engineering and
operating projections..

This budgetary estimate includes all fixed capital e-
quipment, engineering, installation, debt service, and
operating cost. The operating costs include operating
and maintenance labor, supervision, overtime, G & A,
fringe benefits, operating and maintenance supplies, aux
fuel, land rental, electricity, utilities, chemicals,
final disposal, management fee, taxes & insurance.

I will contact you the week of April 1llth so that further dis-
cussions can be arranged.

Thank you for your interest and assistance in developing cost
effective pollution free techmology for PCB destruction at
Waukegan Harbour.

Sincerely;

MIDWEST RECOVERY COMPANY

WCP:jf

Joseph M. Koch
Filtration Products




WET OXIDATION

- WASTE DISPOSAL

A major breakthrough for industry and government faced with increas-
ing public pressures in disposing of toxic industrial wastes has been
unveiled at Uniroyal Chemical's Elmira, Ontario, plant, where forty-
one various toxic chemicals are being simultaneously destructed. Of
major interest will be the fact that this new process, under develop-
ment for many years, renders toxic chemical wastes, including Dioxin
and PCB's, both liquid and solid sludge, harmless enough to be handled
by most conventional waste and sewage treatment centers. In excess of
150 various toxic chemicals have been successfully destructed, most in
excess of 99.9 %.

World rights to this new and exciting Wetox wet oxidation system have

been acquired by the Scarborough, Ontario firm, WetCom Engineering Ltd.

Wetox, the result of a nine-year, million-dollar development at the
Ontario Research Foundation and the Michigan Technological University,
is a process where liquid organic wastes are rendered harmless with a

minimum environmental impact.

WetComs Wetox is a process involving the destructive oxidation of most

organic materials under water by forcing air or oxygen into the mater-

ials at elevated temperatures and pressures.

The organic materials oxidize readily on contact with the oxygen, being

05-5M28.0/ 057



converted mainly to carbon dioxide and, releasing energy in the form
of high pressure steam. This steam can then be recovered by the plant

for its manufacturing processes with up to 80 per cent efficiency.

WetCom Engineering acquired an exclusive worldwide license for the
Wetox technology from the Michigan Technological University in Hough-
ton, Michigan. Extensive developmental work has been done by Ontarip
Research Foundaticn, of Mississauga Ontario, since 1971 adopting the
Wetox process to suit many liquid industrial wastes and other challeng-

ing problems.

WetCom Engineering Ltd. of Scarborough Ontario, previously formed to
become involved in waste and energy processes, acquired several years
ago all international rights for marketing, manufacturing and sub-

licensing the Wetox process system.

Wet air oxidation as a process is not really all that new! The appli-
cation of wet air oxidation to waste treatment began with R. W. Streh-
lenert who, in 1912, patented a process for the treatment of spent

pulping liquors with oxygen at elevated temperatures and pressures.

Development of the process proceeded simultaneously in several fields
and in many countries, including Sweden, Germany and United States. It

is the application of the process that is both exciting and innovative.

Specifically focussing on the Wetox system, one can see how really

simple the process is.




A waste to be oxidized is pumped via a high pressure pump through a
heat exchanger to first heat the waste and then into a high pressure
reactor wﬁere it is vigorously mixed with compressed air. The oxygen
in the air reacts with the organic matter in the slurry at these high
temperatures to break apart the complicated chemical wastes and to
produce mainly carbon dioxide acetic acid and water. Due to the ex-
othermic nature of the reaction, heat is generated further raising the
temperature of the reactor contents. The effluent from the wet oxi-
dation reactor is heat exchanged with the incoming waste to preheat it.
Indeed, so much heat is often generated that steam can be recovered and
reused in the plant. Almost any combustible material which remains in
the liquid phase can be oxidized by this process. Destruction of the
organic contaminants is achieved as well in water at elevated tempera-
ture and pressure as by concentrating the material and incinerating the
dry residue. In either case the products are Fhe same: carbon dioxide,

water and ash.

The products from wet oxidation are automatically and thoroughly scrubtb-
ed since the entire reaction is carried out '"under water', hence the

problems of air and odor pollution are minimized.

Wet oxidation provides an efficient means for recovering valuable energy

from even relatively dilute waste streams. The energy in the form of

steam is, therefore, recovered with the highest efficiency. Since it
is created directly as a product of the combustion process, specifically

focussing on Uniroyal Chemical's Wetox installation, one sees immediate-



ly that the problem is somewhat more complex than a simple single

waste stream.

Uniroyal's diverse organic chemical product mix generates a rather wide
range of difficult-to-eliminate, and often toxic, wastes, including
chlorinated hydrocarbons and dioxins. Relative proportion and in-
tensity of these wastes varies from month to month at the Elmira plant

depending on the variations in this mix product.

WetCom's task, then, has been to balance Uniroyal Chemical's flow -
through surge capacity design, and treat a mixture of as many as 40
different wastes varying in chemical oxygen demand (COD) from as low

as 3% to as high as 25%. Initial capacity atvElmira is 8,000 gallons

per day, growing in the coming months to 16,000 gallons per day.

There are a number of competing advantages of the Wetox system over
the competitive systems, because the Wetox system is based on a hori- |
zontal, agitated, multi-compartmented, cascading reactor--compared to ~
the vertical, non-agitated, single-compartment reactor, the Wetox

system is able to achieve comparable reaction rates, but at much lower

temperatures.

This is because the reaction rate of wet oxidation is faster at lower
temperatures when oxygen is forced into the waste through vigorous .

agitation, rather being contacted with the waste by percolation as

with other systems.




In the Wetox cascading compartments, the liquor is increasingly 'con-
centrated! in successive chambers as the products of combustion and
steam are withdrawn in each chamber. The more concentrated liquor re-

sults in a higher relative COD level and hence, improved reaction rates,

This 10we¥ temperature offers very important benefits when it comes to
building a system. At the temperatures involved in these reactions,

steam is generated at fairly high pressure, and it is a pﬁenomenon of
steam production that the pressure of steam generated at those temper-

atures increases exponentially with temperatures at these upper ranges.

This means that while Wetox can operate at about 230°C and an operating
pressure around 600 p.s.i.g., the competing technologies have to operate
at approximately 260°C to 290°, and thus at an operating pressure of

1500-t0-3000 p.s.i.g.

In the wet oxidation systems for the conditioning or destruction of
sewage sludge or the conditioning of pulp and paper, it is not necessary
to manufacture these systems out of any material more exotic than stain-

less steel.

Wet oxidation for the destruction of liquid industrial wastes where the
reactions involve wastes that contain chlorinated hydrocarbons means
construction mmaterials change from stainless steel to titanium, hastel-

loy, zirconium or nickel.

The rate of transfer of oxygen into the solution at a given operating



temperature is controlled by:

1. The solubility of oxygen in the waste which is a function
of the oxygen partial pressure or over-pressure. Increased
process pressures will, therefore, result in increased rates
of mass transfer.

2. The degree of mixing of the oxygen and the waste.

Increased process pressures result in increased capital costs for the
reactor vessel, heat exchanger, compressor, etc., as well as increased
operating costs. Effective mixing is, therefore, most important in

economically optimizing the system.

-
The Wetox process is uniquely suited to the oxidation of waste liquors,

slurries and sludges where the organic matter is but a few per cent of

the predominantly water stream.

It is the most economical process for wastes which have a concentration

of oxidizable material between 2 and 20% by weight with water.

In this range, sufficient material is available to react with the

oxygen to generate enough heat to maintain the desired temperature and v
pressure in the reactor without extermal eﬁergy being supplied. Above
about 5% by weight excess heat is generally produced which can be
efficiently and economically recovered. Wet oxidation can be applied

to non-biodegradable materials as well as dangerous, toxic or obnoxious

wastes. - . -

Valuable inorganic materials can be efficiently recovered from the

liquid phase effluent. This is especially important for materials



which after incineration would not be recoverable oOT in a reusable form.

Because the oxidation takes place under water, air and odor pollution is

minimized. Potentially obnoxious materials such as sulphur dioxide or
nitrogen oxides remain in solution and exit the reactor in the liquid

phase as salts or acids.

Examples of some of the waste streams, which have been effectively

treated by wet oxidation include:

Industry Waste
Refinery & petrochemical Refinery Cyanide Waste

Refinery Spent Sour Water

Chlorinated Hydrocarbon Sludge
Refinery APL Separator Sludge
Re-Refinery Acid Sludge

Petrochemical Ammonium Chloride Waste
Petrochemical Nitrate Waste
petrochemical HC1 Wash Stream
Petrochemical NaOH Wash Stream
Petrochemical Ammoniated Organic Waste
Linear Alkyl Benzene gulfonate Waste
Refinery Spent Caustic

Refinery Filter Backwash

Refinery Biological Sludge

Pulp and Paper Phenolic Waste Stream

Paper Mill Fines

Recycled Newsprint
Wood preservative Liquor
Sodium Base gulfite Liquor
Calcium Base gulfite Liquor
Ammonium Base sulfite Liquor
Sodium Base Semi-Chemical Liquor
Soda Base Liquor
Clay Filler Sludge

Electroplating . Copper stripping Solution
Copper-Cyanide Plating Solutions
Cadmium—Cyanide Plating Solutions

Alkaline-Cyanide Cleaner Waste

Food Vegetable Hydrolysis Sludge
Tomato Waste




Food (continued)

Iron and Steel

Automotive

Textile

Miscellaneous Wastes

e

Bean Sludge and Bean Wastewater
Cheese Whey

Cornstarch Waste

Coffee Grounds

Fish Processing Waste

Thiocyanate Waste
Cyanide Waste

Mixed Paint Waste
Mixed Waste Slurry
Automotive Lagoon Waste
Automotive Plant Sludge
A P I Tops and Bottoms

Caprolactam Waste

Nylon Manufacturing Waste

Condensate from Polyester Resin Production
Spinning 0il from Nylon Manufacture

Paint Manufacturing Waste
Paint Stripping Sludge

Drum Washing Effluent

Metals Recovery Sludges
Tanning Wastes Containing Chromate
Sewage Sludge

Gastification of Wood Effluent
Manure

Mixed Industrial Organic Waste
Metal Grinding Sludges

Palm 0il Mill Effluent

Other Wetox process applications currently under active review include:

1. Conversion of agricultural residues to single cell protein
and/or methane via wet oxidation and biological treatment.

2. Desulphurization of high-sulphur coal and coke.

3. Combustion of low-grade fuels such as peat, low-grade coal,

waste, paper, etc. as.energy sources.

4., Recovery of valuable metals from waste streams such as
chrome, silver, tin, etc.



The heart of WetCom's Wetox process is the reactor: a multi-compart-
mented horizontal unit with agitation and oxygen addition in each

compartment,

This design results in substantially increased reaction rates and
makes possible efficient operation at relatively modest temperatures

and pressures (230°C and 600 psi).

The liquid and steam phases are withdrawn separately from the reactor.
This feature improves heat exchanger efficiency, increases the effec-
tive retention time of the liquid and reduces the volume of liquid

effluent for chemical recovery or treatment.

Above 3% COD the process is autothermal and above 4-6% COD the process

is a net energy producer.

éimple cost comparisons have indicated that from 3% COD to 40% COD,
the capital cost of the Wetox process is the same or less than the
comparable biological or incineration system. An examination of oper-
ating costs, however, makes the Wetox process even more attractive

since it is a net energy producer.

It would be expected, therefore, that the Wetox process would be the
most economical system for many wastes with COD concentrations of 3%

to 40% (volatile.solids from 1.5% to 20%).

Wetcom Engineering's Wetox units can be econnmically designed from
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1,000 gallons per day (2 feet diameter by 8 feet long) to 400,000
gallons per day, (8 feet diameter by 50 feet long). As an example the
Wetox Model 4-48 currently being operated at Uniroyal, handles 16,000

gallons per day and is 4' in diameter and 18' long.

On wet oxidation systems currently being reviewed, there are positive
pay-back v2lues available to the operator through: reduction in current
disposal fees; the energy value of steam generated, and the value of any

recovered inorganics in the effluent.

A major appeal of wet oxidation to most industrial processors is through
the reduction in uncertainty attached to subcontracted waste disposal
costs, and having total waste disposal in-house and under management
control. Three new avenues being currently investigated for wet oxida-
tion are: )

1. Use as a primer energy utility plant using coal, coke, heavy o0il,
tar sands, shale or peat as a fuel to generate steam to convert
to electricity. High sulphur coal can be used since a high per-
centage of sulphur is trapped as sulphuric acid.

2. Use of wet oxidation as a reactor to create or alter certain chem-
ical intermediates. For example, rather than consider full oxida-
tion of all COD as the process objective, one can take advantage
of the different wet oxidizing temperatures of impurities in com- _
ponents to cleanse those compounds. As an example, the sulphur in

coal can be substantially wet oxidized at a low enough temperature



11

to avoid substantial coal oxidation, thereby ''desulphurizing' the coal.
3. Controlled rather than all-out wet oxidation can create a new ''re-

actor" system concept.

The only ultimately politically acceptable waste handling solution is
that the waste generator treat and render innocuous all his wastes on
his own property. This can be economically accomplished with a con-

tinuous or batch WetCom wet oxidation reactor.
For further information contact:

MIDWEST RECOVERY COMPANY

(312) 655-4077



